This paper uses information from an ad-hoc module on disability in the 2001 UK Labour Force Survey to identify the heterogeneity that exists within the disabled group and examine its impact on labour market outcomes. The probability of employment and hourly earnings are modelled for disabled individuals with controls for individual characteristics and the heterogeneity of the disability. The type, severity, duration and age of disability onset are found to be important determinants of employment but there is less evidence to support the influence of within group heterogeneity on earnings.
Introduction
Whilst international evidence that compares labour market outcomes between disabled and non-disabled individuals has grown rapidly (see Kidd et al., 2000 and Madden, 2004 for UK evidence), less attention has been paid to heterogeneity within the disabled group and its implications for labour market outcomes. However, the features of disability that differentiate it from empirical analysis on the grounds of gender and ethnicity, such as it being a limitation rather than a characteristic and its fluid nature, give rise to potential dramatic heterogeneity within the disabled group.
Since even the most obvious within group differences, such as in the type and severity of an impairment, may be expected to impact on in work productivity, non-work income, the disutility of work and discrimination it is likely that these features are fundamental in the analysis of labour market outcomes of the disabled. Indeed, there has been a longstanding recognition of the policy importance of this issue, with Baldwin and Johnson (1994) , stating 'the success of the Americans with Disabilities Act may depend on the extent to which the implementation of its policies recognises the differences among persons with disabilities and among types of impairments' p14.
Moreover, this has been more recently emphasized again in the UK by Berthoud (2003) .
Despite this, studies have consistently split the population into two or more sub groups and identified the disadvantage associated with disability as if it were homogeneous.
2 This is, in part, a result of restrictions imposed by data availability and the widespread application of standard decomposition techniques. Therefore, most studies have provided limited information with respect to questions like which features of the disability give rise to the disadvantage? This is not only an important question in its own right but may provide additional insights into the processes that determine the disadvantage of the entire group. Furthermore, as Silverstein et al. (2005) note the failure to account for within group diversity may lead to misleading inferences in comparisons between groups.
A limited number of recent UK studies have begun to consider individual aspects of heterogeneity including the effect of the severity of the disability (Berthoud, 2003) , the type of disability (Kidd et al., 2000 and Jones et al., 2006) and, using longitudinal data, the duration of the disability (Jenkins and Rigg, 2004 and Burchardt, 2003) .
However, restrictions on data availability have limited a more comprehensive analysis of heterogeneity.
This paper, by exploiting additional questions introduced in the UK Labour Force Survey (LFS) as part of an ad hoc module on the employment of disabled people is able to consider several forms of heterogeneity of a disability simultaneously and examine their implications for both employment and labour market earnings.
3 Importantly, this data set also enables the consideration of an additional form of heterogeneity, the age of disability onset, which has not been previously examined in the UK. As Baldwin and Johnson (2001) argue, the time of onset has important implications for labour market outcomes since disabled children face different labour market issues to disabled adults. For children the disability will affect their pre-labour market experiences, entry to the labour market and entire labour market history.
However, more recently, Loprest and Maag (2007) and Wilkins (2004) outline the important role adaptation may have. If disabled children are more able to adapt to their disability than individuals who become disabled in later life this will reduce the labour market impact of a childhood disability.
The remainder of the paper is structured as follows. A concise review of previous evidence relating to different forms of heterogeneity is given in section 2 together with a discussion of the potential role of the age of disability onset. Section 3 then considers the advantages of using this data and outlines the econometric methodology.
Section 4 presents the key results before the final section briefly concludes. 3 The module was introduced in the European Labour Force Survey to provide comparable information on the labour market situation of people with disabilities in the EC in preparation for the 2003 European Year of People with Disabilities (see Dupre and Karjalainen, 2003) .
Empirical Evidence
Studies virtually always control for heterogeneity in terms of characteristics such as age, gender or region of residence however, the heterogeneity that is generated by the impairment itself is frequently neglected. There are some exceptions, for example, studies that use self-reported information confirm the negative effect of disability on labour market performance increases with severity (see Hale et al. 1998 for US evidence and Hum and Simpson, 1996 for evidence relating to Canada) and with the number of impairments (Hum and Simpson, 1996) , consistent with the negative influence on productivity. Berthoud (2003) uses more 'objective' measures of severity from the Disability Survey, which formed an extension of the UK Family Resources Survey in 1996/7, and confirms the negative association between severity and employment.
4
More 'objective' measures of health have also been included in several US studies on earnings, although the focus has been to control for productivity differences rather than examine the heterogeneity itself (Baldwin and Johnson, 1994 , 1995 , 2000 and Schumacher and Baldwin, 2000 . The type of impairment can also affect labour market outcomes through a productivity and/or discrimination effect.
The UK evidence suggests that those with mental health problems face the most severe labour market disadvantage (Blackaby et al., 1999 , Kidd et al., 2000 and Jones et al., 2006 .
5
The fluid nature of disability gives rise to dynamic sources of heterogeneity and longitudinal data analysis in the UK has identified a negative employment effect associated with the duration of a disability (Jenkins and Rigg, 2004 and Burchardt, 2003) , although the process through which this operates is less clear. Whilst there are advantages of using longitudinal data in this context this approach also has certain limitations. The duration measure is censored from both directions and is therefore constrained by the length of the panel. This is limited to a single year in the LFS used by Burchardt (2003) and although this increases to six years in Jenkins and Rigg (2004) analysis of the BHPS the number of individuals who experienced disability onset was limited at 280. Importantly, these studies only consider disability onset 4 He also finds that the disabled are more sensitive to other disadvantages e.g. living in high unemployment area or being over 50 but this socio-demographic heterogeneity is not examined here. 5 See Bartel and Taubman (1979) and Zwerling et al. (2002) for US studies comparing the type of impairment.
among adults and hence ignore the potentially different role of disability onset prior to labour market entry. Baldwin and Johnson (2001) highlight the theoretical importance of the age of disability onset. Individuals who are disabled at birth may be limited in terms of education, face pre labour market discrimination and their disability may affect their entire labour market experience. Individuals who experience age onset disability will face a different set of labour market issues, including retaining employment and promotion opportunities. In contrast, Loprest and Maag (2007) and Wilkins (2004) in the only known international studies to examine this issue find, using cross sectional data from the US and Australia respectively, that early disability onset has a positive effect on employment relative to older disability onset. Both studies suggest that this is a result of adaptation. Wilkins (2004) argues that disabled youths will have more time and greater incentives to adapt to the disability and Loprest and Maag (2007) add that disabled children choose careers in which their disability can be more easily accommodated. So the adaptation effect may occur because over time an individual with a given disability becomes more productive or because that early onset enables the individual to make labour market choices, for example occupation, that minimise the impact of the disability on the labour market outcomes.
It is not only the heterogeneity of the disability itself that has potentially important labour market implications, the impact of the disability will depend on the environment in which an individual is situated (Silverstein et al. 2005) . Important influences may include the availability of medical care, the attitudes of others and government policies and legislation. Probably the most significant influence in this respect is the availability of an alternative source of income through the benefit system. Since one quarter of the UK population with a long-term health problem is in receipt of any source of disability or sickness benefit this creates a crucial difference within the disabled group, with obvious implications for work incentives. Another significant change, that arises from the introduction of the Disability Discrimination Act (DDA) in 1995, is the obligation on employers to make reasonable adjustment to their premises and employment arrangements to facilitate and enhance the access to employment for the disabled. The effects on employment and earnings are not clear.
While access to employment, and productivity in work should increase the additional cost induced by these accommodations may reduce the employment of disabled workers 6 (Acemoglu and Angrist, 2001 ) and or result in employers passing on these costs on to disabled workers in terms of a pay penalty (Baldwin and Johnson, 2001 ).
7
In the UK however, the Access to Work scheme provides financial support for employers when making such modifications, which should limit the negative impact of this requirement of the legislation.
Data and Methodology

The data
This study uses additional questions introduced in an ad hoc module on disability in the Spring 2002 Quarter of the UK LFS. This ad hoc module contains important retrospective information on the duration and cause of disability in addition to more typical questions relating to the severity and type of the disability. Importantly therefore, this additional information combined with the scale of the LFS means multiple aspects of heterogeneity can be examined simultaneously. Moreover, information on the duration and cause of the disability can be used to construct the age of disability onset.
There are, however a number of limitations of this data which should be acknowledged. Most obviously and common to all retrospective questions, the information on duration may suffer from recall error. The bounded nature of this measure, particularly with an upper bound of ten years should limit this effect.
Econometric Methodology
The econometric methodology modifies previous analysis of the impact of disability on employment and earnings (Kidd et al., 2000 and Jones et al., 2006) to focus on within rather than between group differences. This emphasis means the sample is restricted to individuals of working age who self report a long-term health problem 9 .
Full-time students are also excluded from the analysis. Employment equations are modelled empirically using probit models estimated separately by gender:
where the observed variable i E is related to the latent variable i E * as follows:
Y contains productivity related characteristics including age, qualifications, ethnicity, marital status, the presence of dependent children, region of residence and housing tenure. 11 However, these variables are supplemented with a range of variables relating to the disability, i X . The significance of ˆ would indicate that estimates based on a model without controls for within group differences will suffer from omitted variable bias.
The variables that should be included in i X are less well established, but can be separated into cross sectional and dynamic variables. Cross sectional forms of heterogeneity include 4 classifications for the type of main health problem namely, limbs, sight and hearing, chest and breathing and mental health (the base group is 9 The additional questions relating to the duration, cause and severity of the disability were only asked to those with a long-term health problem. Those with a long-term health problem represent 26.97% of the male working age sample and 25.72% of the respective female sample. Whilst this definition does not coincide with more standard work limiting or DDA definitions it maximises the number of observations for the analysis and considers the entire heterogeneity within the disabled group. 10 Employment is defined using ILO definitions in the LFS and therefore includes, employees, the self employed, those on government training schemes and unpaid family workers. The non-employed include both the unemployed and the inactive. 11 A full description of variables is given in the Appendix.
other), three dummy variables capture self-reported measures of severity (kind, amount and mobility) and a control for individuals with multiple health problems.
Two variables relating to the receipt of incapacity or any other sickness related benefit are also included.
A measure of the duration of a disability will capture the difference in the reward to experience in the presence of a disability. A lower return may be expected if the presence of a disability limits labour market experience and training relative to a period without a disability. 12 However, controlling only for duration assumes that the impact of a disability is constant across the lifecycle. The effect of differences in observable characteristics caused by age of onset will be captured by the controls in i Y (e.g. education). However, the age of onset will capture the influence of productivity related unobservables that are related to age of onset and any difference in the productivity effect caused through differences in the ability to adapt on the basis of age. 13 A central assumption underpinning the above analysis is that severity is constant over time. The impact of duration and age of onset may depend on the severity at onset and if severity changes over time, however no information is available to control for this.
A measure of the age of disability onset is constructed from the information on age, duration and the cause of the disability (at birth). The additional information from the cause of a disability destroys the direct relationship between age, duration and age of disability onset. For the same reason, (following Wilkins, 2003) , dummy variables are used for duration and experience replaces age in the earnings equation.
14 There are some limitations in introducing dynamic concepts in cross sectional analysis, which have been emphasised in evidence relating to the assimilation of immigrants. Borjas (1985) argues that cross sectional estimates of the impact of the duration of residence in the home country on earnings will be affected by selection 12 If the ability to adapt is related to the duration of the disability this will influence duration in the opposite direction.
13 Wilkins (2004) notes that the age of disability onset may capture unobserved skill, if, for example, older manual workers suffer from age onset disability. 14 As Wilkins (2003) notes the use of dummy variables does not solve the identification issue unless it is assumed the impact of duration is common within the groups. effects and will include the influence of any change in cohort quality. The selection problem occurs if poor labour market performance increases the probability of returning to the country of origin, leaving a higher quality sample at long durations. If the unobserved quality of new immigrants deteriorates over time the impact of duration will also be overestimated due to cohort differences. In the context of disability, a selection problem would arise if labour market performance affects the probability of exit from disability giving rise to non-random selection at long durations. The justification hypothesis argues that there are incentives for nonemployed individuals to over-report disability, however, there appears to be less incentive to relate exits from disability to labour market outcomes and thus emigration may be more sensitive to labour market outcomes than disability. 15 The interpretation of duration in this model has to be based on the assumption that unobserved quality of cohorts is constant. 16 If, for example, the growth in the disabled population has lead to deterioration in unobserved quality (or motivation) the estimate on duration will be upward biased. However, cohort effects cannot be identified without repeated cross sectional data.
For a subset of employed individuals the log of hourly earnings is modelled, with a Heckman (1976) correction for selection into employment as follows:
where i Z includes productivity related characteristics and a set of controls for the type of employment, such as industry, occupation and sector. 18 Examples include special adaptations or equipment, support in getting to and from work, understanding by superiors or colleagues, assistance in the kind of work, assistance in the amount of work and assistance in getting around at work. 19 The variables relating to dependent children and another earner in the household have a significant influence on employment, but when estimating an uncorrected wage equation they are not significant determinants of earnings. Moreover, the results on earnings are not sensitive to modifications of the exclusion restriction or to estimation without the selection correction. Table 1 presents the mean values for the variables used in the regression analysis for males and females respectively. It is notable that a disability does not necessarily affect work. About 55% report their disability affects the kind of work they can do, about 45% that find it affects the amount of work they can do and nearly a third report a problem in getting to work due to their disability. In accordance with the worklimiting definition of disability 59% of men and 57% of women report a disability that affects either the type or amount of work they can do. Just less than half of those with a long-term health problem report more than one health problem and the most common type of main health problem for men is associated with either back or neck (17%) or heart, blood pressure and circulation (17%), this is slightly higher than chest or breathing (13%) or legs and feet (12%).
Results
Descriptive statistics
Disability also varies in its permanency, nearly half of the disabled population have a disability that has lasted more than 10 years and an additional 20% have a disability lasting between 5 and 10 years. 20 In terms of the age of disability onset the average age is 29 years for men, slightly higher than for females and those born with their disability comprise nearly 15% of the population. Only 2% of the disabled population in work are employed in sheltered employment and more surprisingly even after several years of the DDA only 8% of the work limited disabled report assistance in work. Table 2 considers the impact of the age of disability onset on observable characteristics, namely occupation and education. In terms of aggregate occupation groups the employment structure of those disabled at birth is relatively similar to those disabled in adulthood with the main exception being that those disabled at birth are less likely to be currently employed as process, plant and machine operatives. This may be the result of occupational choice of those disabled at birth but could also reflect a higher rate of selection (due to occupational risk) into disability amongst older workers employed in this group. There is more evidence of significant 20 As Burchardt (2000) and Jenkins and Rigg (2004) note a cross sectional sample will contain a large proportion of long-term disabled.
differences in the level of qualifications, but it is those disabled at birth who are more likely to be qualified at degree level and are less likely to have no qualifications which does not support the notion that individuals who are disabled at birth are more limited in terms of education than those with age onset disability. 
Employment
Table 3 displays the estimates from the employment probit model for males and females respectively. The results of standard productivity related variables are in accordance with expectations and therefore the focus of the discussion relates to the controls for heterogeneity within the disabled group. A likelihood ratio test indicates the controls for within group differences are significant at the 1% level for both males and females. Indeed, for males the pseudo R squared increases from 0.26 to 0.55 with the inclusion of the within group controls confirming their importance. Moreover, the features of a disability are significant after the inclusion of controls for receipt of disability benefit income, which consistent with the rules governing benefit receipt has a strong negative effect on employment.
Consistent with previous evidence self reported information relating to the work limiting nature of the health problem has a negative effect on employment. The marginal effect of a mobility restriction is particularly strong and is greater than the effect of limitations on either the kind or amount of work. 22 The type of health problem is also important and, relative to the base group, individuals with mental health problems have a significantly lower probability of employment (consistent with Kidd et al., 2000) . In addition, for both genders the number of recorded health problems has a significant negative effect on employment, confirming the additional difficulty experienced by those with multiple health problems.
Consistent with longitudinal evidence in the UK, shorter durations of the disability are associated with higher employment probabilities relative to the base group of more 21 Multivariate analysis which controls for personal characteristics and features of the disability confirm that age of disability onset is not a significant determinant of highest qualification or current occupation of the disabled. The type and severity of the disability are important determinants of both occupation and qualification. 22 The LFS is limited to self-reported information, which is standard in the literature but may be subject to justification bias (Bound, 1991) . If justification bias is present it would mean the work limiting severity measures will overestimate their true effect.
than 10 years, but this is only significant for those with the very shortest durations (less than a year). This is consistent with individuals remaining in work until they are more aware of the permanency of their condition and possibly using sick leave in the period immediately after disability onset to remain employed. The negative sign on the age of disability onset suggests that while controlling for duration, onset has a more severe impact as an individual ages. However, the positively signed quadratic term indicates that it is actually disability onset in prime age that has the worst impact on employment. There is no evidence to suggest that onset prior to labour market entry increases the disadvantage consistent with Wilkins (2004) and Loprest and Maag (2007) arguments of adaptation. Table 4 presents the results for the earnings equations for males and females respectively. 24 It is clear that within group heterogeneity is a less important determinant of earnings than of employment. After controlling for the type of work the only measures of severity that influence earnings are the number of health problems for men and mobility limitations for women. In a similar manner to employment, mental health problems also have the most negative influence on earnings across both genders, although it is only significant in the female specification.
Earnings
The duration of the disability has no impact on earnings for men, whilst for women the results appear counterintuitive with individuals disabled for shorter durations experiencing lower earnings than similar long term disabled. 25 The age of disability onset remains significant for disabled men, with a similar relationship to that in the employment equation. However, the greatest wage penalty is experienced by disability onset relatively early in an individual's career. 23 The evidence in Table 2 suggests onset at birth also has a limited effect through observables such as education. 24 A more restricted specification was also estimated which excluded the controls for type of employment since the within group differences may affect earnings through occupational choice. Since the results are fairly robust to the inclusion of the additional controls, with the exception of some of the severity measures, they are not presented here. 25 The negative influence of short durations would be consistent with the effect of adaptation through time outweighing the negative influence of time out of the labour market or reductions in human capital investment.
The measures that control for being in sheltered employment and having assistance to aid work have no significant effect on earnings. It should, however, be noted that since the source of funding for the assistance is not identified this measure may include government or self funded modifications. Therefore, there is no evidence (after controlling for the type of employment) to suggest disabled workers pay for taking opportunities created to help their entry into employment.
Conclusion
There is a well-established and internationally consistent literature that documents the labour market disadvantage faced by disabled individuals relative to their nondisabled counterparts. The evidence presented here for the UK confirms that within group differences on the basis of the type, severity and duration of the disability are important determinants of employment for both men and women despite the controls for additional elements of heterogeneity, including receipt of disability benefits. The significance of these variables suggests that previous analysis based on a more restricted specification potentially suffers from omitted variable bias and inferences may be misleading. This paper also establishes an influence of the age of disability onset in the UK. Individuals who experience disability onset in childhood or youth are more likely to be in employment than those with disability onset in prime age consistent with them being more able to adapt to their disability.
Whilst the additional information collected as part of this ad hoc module on disability provides additional insights into the processes involved, the data are not without their limitations and the features of heterogeneity are certainly not exhaustive. Indeed, this paper has highlighted the difficulties involved with using the currently available cross sectional or longitudinal evidence given the multiple forms heterogeneity may take. If a disability survey is commissioned in the UK (see, Purdon 2005 , for a feasibility study) it is essential that this contains retrospective questions relating to disability onset, a longitudinal element which traces changes in both the disability and labour market performance, and sufficient observations for the examination of within group differences. It is this type of evidence that will aid policymakers who that seek to encourage the disabled into employment in a country with one of the highest rates of working age disability. 
